zho| el 3 Ak HIEofl mE Chol HAlol
ORI AH|Ed FEEE0 WIS 24

Energy Consumptions and Daylight lllumination levels of a Multi-beded
Patient Room according to the Window Shapes and Shading
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Abstract

Window and shading designs have a great influence on energy consumption and daylighting in buildings.
As far as energy is concerned, small window area is advantageous. But it is not good to the patient healing
in hospital. So it is important to find out the optimum window shape which is favorable for both energy
consumption and patient healing. In this study, annual energy consumption and daylight illumination levels
were analyzed according to the window shapes and shading devices for a multi-beded patient room in
hospitals. The simulations were conducted for 19 different cases by COMFEN 4.0 computer simulation
program. The results of this paper are as follows. First, window to wall area ratio and shading devices have
great influences on annual energy consumption. But it is a problem in that they decrease significantly daylight
level in bed room. Second, considering the same energy consumption, reducing the width of window rather
than the hight of window is desirable for the secure of daylight level. Third, increase of the number of
horizontal shade is not desirable in south face of the building for the energy consumption and daylight level.

Fourth, sun shade is not necessary in north face of the building for the energy consumption and daylight level.
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TR, 9024 Ix, 455.1 Ix, 500.5 Ix, 204 k2 W AL, g Qo) W), Bae) A A datel 2@ SAle) HD
TF BG coer glorn g Aedls Aol = A J)710] Ao gltka B 4 9] W R o]gdt 291S 23t
aEE Hol FEe Fo] M2ho|Z 1% FFEE &4 A7 YA A ETE QAT U2 Wby x| o] AL
Fol 2 AL &A= AT Fe] WAHH (WWR)l| 2] S 93] A7k x| A TS 27 A Z ok Bkt =
HHon dFe FE o Azdole AtluvA 2 F gk 2poke] 91X 2 B3 Azko| x| anl o] Arle ghye
E APAAFAY FF2Eo] £ vig A Fe] A = xjo]7} 9lo] Wako] ok 1100l Date AL, Tk}
[E 8] A2 {IX|o]| [HE AHZtol|L X|AH|ZE
e = Mgt =<
ot | Y | Total | (%) | ' | | Total | (%) | Y | & | Total | (%) | = | S | Total | (%)
B2E 0Y 208.0|207.8|794.4| 0.0 |2483|220.8(972.6| 0.0 |2254|239.8(1012.0| 0.0 |450.3|132.4 [830.4| 0.0
B 2807|1444 | 7151 | —111 |308.2| 178.8 | 919.2 | —5.8 | 2855|1944 | 9515 | —6.4 |470.6| 119.4 |832.2| 0.2

=]
=1
&, +%1306.3|136.5 | 716.9 | —10.8| 321.2 | 172.6 | 919.5 | —5.8 |298.9|187.6 |950.8| —6.4 |478.2| 1153 |832.7| 0.3

320.0|130.7 | 7129 | —11.4 | 330.2 | 167.8 | 913.,5 | —=6.5 |309.5| 181.8 | 941.5 | —7.5 |480.0| 114.4 |8325| 0.2

[ 9] 22| IR0l M2 PFYRES} BAZ0lE FYxE
F S5 e s

oo o o
ZOo|E FHAE | 7T HXE 708 FLXRL | HZTHARE |Z0[H FHXE | HZITAXRE |08 FEERE | HFHERE
24 CASE
0.8m | 4.8m | &HZt wale 0.8m | 4.8m | &7k wate 0.8m | 4.8m | 7t wate 0.8m | 4.8m | &7t ste
N | XE | ==, PNFSHIPNES ST ) PNFSRIPNES ST ) PNFSRIPNES ST )
AE | RE | BE (%) A2E | XE | 2R (%) A | XE | RE (%) AL | XE | RE (%)
HZ D4l 9456.5/635.6 |1367.3| 0.0 |6815.9|734.9866.6| 0.0 [6894.4| 799.1 [943.9| 0.0 [2884.5/352.2|427.2| 0.0

2 [5472.0|557.8 | 708.1 | —48.214647.9| 639.5 | 564.3 | —34.9 5086.2| 659.9 | 603.1 | —36.1 [2265.3| 338.6 | 318.3 | —25.5
"R, £2| 15293.5/550.3 | 630.6 | —53.9 |4555.8/634.9 | 526.0 | —39.3 [4995.4| 655.2 | 563.9 | —40.3|2151.4 | 337.1 | 290.9 | -31.9
/

5140.9|543.9 | 594.7 | —56.5 [4403.7 629.2 | 490.0 | —43.5 14843.4| 649.5 | 527.9 | —44.11999.5| 331.4 | 2564.9 |—-40.3
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o=z HRlY FFxEe] SHAA [213]E BY £33t o Ate gErdS y|Fow oF 3] WIS B
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FRzre gE5gae O 2717 AR E, ole FAAFe] Ao E Fake Azt YR An| e A7
&, A, B o g FHAS JNFE 3NE SVHE o, £o] T g vla| Athz o= FA Vet Jake o}
57.3%, 48%, 51.4%, 33.2%°l 23t} $H 2] o A o] FAAFo R 1k YAataro] Fhael JaFs wol
Z7he 9, B, Aol Aoz At 77k 2erd W1, Azr | A v o] ZhAaEE S A4 & ok
e FFxE] A4S /PHgon o= A7ty 4] T A tRRIPAL FAAGFL R 1% At
gro] Aitol| vl Hol 1 Wy Aty AT 58 W Ao A go] FLPom K A 5-ol= 0.2%9
ko] A Sell= Azt A o] Frtet Fgxre] 7 3712 Yeht AY AEaart gle Aem Bt (&
[E 12] $EXIA2| Th40f 2 AL K| AH|Z
= =2 e ==t
7 AHI|2F 7 AH|2F 4 AH|ZF 7 AH|2F
2M CASE ﬁ(“m'/ﬂ;'fy'f)'c’ =S odﬁl/';l?:'f)'c’ Hole od(“m/'iglfyf)'c’ Hsle Od(“,\ﬂ/:i;'fj)'c’ Hsle
oy | Y | Total | (%) | Y | SL | Total | (%) | | &L | Total | (%) | Y | &Y | Total | (%)
BE oY 2080|207.8|794.4| 0.0 |2483|220.8|9726| 0.0 |2254|239.8(1012.0| 0.0 |450.3|132.4830.4| 0.0
o 174 2807 [144.4 | 7151 | —11.1 | 3082|1788 | 919.2 | 5.8 |285.5|194.4 | 9515 | —6.4 |470.6| 119.4 |832.2| 0.2
ﬁi;l% 274 3738 | 115.0 | 7325 | -85 |369.7 | 145.0 |882.8 | —10.2 | 353.6 | 155.1 [902.2| —12.2 | 489.3|108.9 [8335| 0.4
37K 450.8|100.6 | 781.7 | —1.6 |427.9 | 119.3 | 861.9 | —12.8| 416.6 | 125.7 | 8733 |-15.9| 5135 | 98.3 |835.6| 0.6
[ 13] £EHRIAL| JHp0f| ME HZETZTEot HAZI0|E FELXRE
= =2 NE =&
ZO|H PEURL | HZITHZL |20 FYAL | AT HARE |ZI0|H REXRE | AR T | Z0|E YA | HUFERT
2M CASE
E e e e E ] e ] g e R )y e
2 [ RE _752 (%) 2 | 2 252 (%) 2 | 2 EE (%) 2 | 2k | 2T (%)
BZE oY 94565 635.6 [1367.3| 0.0 [6815.9|734.9 [866.6| 0.0 6894.4) 799.1|9439| 0.0 [2884.5/352.2|427.2| 0.0
- 174 5472.0| 557.8 | 708.1 | —48.2 |4647.9| 639.5 | 564.3 | —34.9 5086.2 659.9 | 603.1 | —36.1 [2265.3| 338.6 | 318.3 | —25.5
¢1;;°12:|*CC”F 27K 1082.8 514.4 | 688 |—49.72627.2|606.3|528.4 |—39.0 |2883.1/ 625.4 | 568.8 | —39.7 [1629.5| 3189 | 306 |—28.4

374 1229.2| 417.3 | 584.5 | -57.3 [1499.1| 471.5 | 450.5 |—48.0 [1450.0|503.6 | 458.3 | —51.4 |1034.2| 285.3 | 285.3 | -33.2

£ 14] 2XI%250] JH4-0]l (T HZIOAX|AH|2E

= = gt =l
macsss | MUy 28 T [P0 Tme vy 2B Thme g [PE
CHap | el | Total | (%) | b | HEE | Total | (%) | b | HEE | Total | (%) | =t | HEE | Total | (%)
o 2ol 208.0|207.8|794.4| 0.0 |2483[220.8(9726| 0.0 |225.4|239.8 (10120 0.0 [450.3|132.4|830.4| 0.0
274 220.71196.3 | 786.7 | —1.0 |262.5|212.3 |967.5| —0.5 | 238.7 | 231.2 [1006.8| —0.5 | 4581 | 127.8 |830.4| 0.0
Ax|zjoF 374 2346|1851 |780.8| —1.7 | 277.4 2039|9625 | —1.0 |252.8 | 222.7 |1002.1| —1.0 | 465.2|123.5|830.6| 0.0
474 2519 | 1733 | 772.4 | —2.9 |292.9|195.7 | 9575 | —1.6 | 2681 | 2141 |996.5| —1.6 |473.9| 1194 |829.0| 0.2
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